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(57)Abstract: 

PROBLEM TO BE SOLVED: To correct faults in an inconspicuous way without 
losing high resolution components of a luminance signal in a fault correcting 
device of an image pickup device. 

SOLUTION: This device corrects a signal of fault pixels for a single CCD color 
image pickup device that has plural pixels where color filters of each prescribed 
color are arranged in an entire area. The device is provided with fault data 
generating devices 6 and 16 which output a signal that shows the position of a 
fault pixel, a luminance signal fault correcting device 5 which corrects a signal of 
a fault pixel by replacing a signal of adjacent pixels or an average of its adjacent 
signals despite the color of the fault pixel, and a color signal fault correcting 
device 1 1 which accepts a signal from the device 5 and corrects a color signal by 
performing the optimum correction by replacing the signal of a fault pixel with a 
signal of its adjacent pixel of the same color or an average of signals of plural 
pixels of the same color. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The defective compensator for luminance signals for acquiring the 
luminance signal by which is the defective compensator of the color image 
sensor which amends the signal of the defect pixel in the color image sensor 
equipped with two or more pixels which have arranged the color filter of a 
predetermined color in the front face, respectively, and defective amendment 
was carried out, and said defective compensator for luminance signals are the 
defective compensator of the color image sensor characterized by to provide the 
defective compensator for chrominance signals for being prepared separately 
and acquiring the chrominance signal by which defective amendment was 
carried out. 

[Claim 2] It is the defective compensator of the color image sensor according to 
claim 1 characterized by performing said defective compensator for luminance 
signals by replacing the signal of a defect pixel by the average of the signal of 
the pixel which adjoins irrespective of the color of the pixel, or the signal of two or 
more adjoining pixels, and performing said defective compensator for 
chrominance signals by replacing by the average of the signal of the pixel of the 
same color near the defect pixel, or the signal of two or more pixels of the same 



color. 

[Claim 3] It is the defective compensator of the color image sensor which 
amends the signal of the defect pixel in the color image sensor equipped with 
two or more pixels which have arranged the color filter of a predetermined color 
in the front face, respectively. The defective data generator which outputs the 
signal which shows the location of the defect pixel of said color image sensor, 
The defective compensator for luminance signals for acquiring the luminance 
signal by which defective amendment was carried out by replacing the signal of 
said defect pixel based on the signal from said defective data generator by the 
average of the signal of the pixel which adjoins irrespective of the color of the 
pixel7orth~e signarof two or more adjoining pixels, By accepting the signal from 
said defective compensator for luminance signals, replacing the signal of said 
defect pixel based on the signal from said defective data generator by the 
average of the signal of the pixel of the same color near [ said ] the defect pixel, 
or the signal of two or more pixels of the same color, and performing 
re-amendment The defective compensator of the color image sensor 
characterized by providing the defective compensator for chrominance signals 
for acquiring the chrominance signal by which defective amendment was carried 
out. 

[Claim 4] The defective compensator of the color image sensor according to 



claim 3 characterized by performing defective amendment processing with said 
defective compensator for luminance signals after performing white balance 
processing to the signal from said color image sensor. 

[Claim 5] Said defective compensator for luminance signals is a defective 
compensator of the color image sensor according to claim 3 characterized by 
replacing the signal of a defect pixel with the signal of the last pixel. 
[Claim 6] Said defective compensator for luminance signals is a defective 
compensator of the color image sensor according to claim 3 characterized by 
replacing the signal of a defect pixel by the average signal of the signal of the 
pixel of just before and an immediately after. 

[Claim 7] Said defective compensator for chrominance signals is a defective 
compensator of a color image sensor given in any 1 term of claims 3-6 
characterized by replacing the signal of a defect pixel by the average signal of 
four signals before and after the average signal of the signal of the pixel before 
and behind the nearest same color, or the slanting upper and lower sides of the 
same color. 

[Claim 8] Red and the 1st water parallel by which the green pixel has been 
arranged by turns, green and a blue pixel - alternation — and a green pixel — 
said 1st water — so that the 2nd water parallel arranged corresponding to the 
location between parallel green pixels may repeat by turns The defective data 



generator which is a defective compensator of the color image sensor which 
amends the signal of the defect pixel in the color image sensor equipped with 
two or more arranged pixels, and outputs the signal which shows the location of 
the defect pixel of said color image sensor, The defective compensator for 
luminance signals for acquiring the luminance signal by which defective 
amendment was carried out by replacing the signal of said defect pixel based on 
the signal from said defective data generator by the average of the signal of the 
pixel which adjoins irrespective of the color of the pixel, or the signal of two or 
more adjoining pixels, It is a defective compensator for chrominance signals for 
acquiring the chrominance signal by which accepted the signal from said 
~d ef ect i ve~com p~e n rsa torf or I a m ii n a ^n"ce~signals7™and~defective~amendment was 
carried out based on the signal from said defective data generator, attention 
water - water parallel of parallel both sides - if - the average of the signal of a 
pixel which left 2 pixels of signals of a defect pixel before and after the horizontal 
- replacing - attention water parallel - if - A defect pixel replaces the signal of 
this defect pixel by the average of the signal of a pixel which left 2 pixels before 
and after level, red or when blue. By replacing the signal of this defect pixel by 
the average of the signal of four pixels before and after the slanting upper and 
lower sides, and performing re-amendment, when a defect pixel is green Said 
defective compensator for chrominance signals for acquiring the chrominance 



signal by which defective amendment was carried out, and the color separation 
circuit which outputs the chrominance signal of each primary color using the 
chrominance signal with which water parallel of the both sides of said attention 
water parallel by which defective amendment was carried out, and these 
attention water parallel were amended, The defective compensator of the color 
image sensor characterized by providing. 

[Claim 9] The defective compensator of the color image sensor according to 
claim 8 characterized by performing defective amendment processing with said 
defective compensatorjfor luminance signajs_after performing white balance 
processing to the signal from said color image sensor. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the technique which 
amends so that a defect may not be conspicuous, without losing the high 
resolution component of a luminance signal, when amending the signal of the 
defect pixel of a color image sensor about the defective compensator of a color 



image sensor. 
[0002] 

[Description of the Prior Art] The defect of a pixel may produce a solid state 
image sensor by mixing of the foreign matter in the manufacture course, and a 
blemish and others. There are the flake defect and sunspot defect which output 
the signal of a white level or black level, for example to the level of incident light 
without relation as a defect of such a pixel. He amends by replacing the signal of 
a defect pixel with the complement value conventionally generated based on the 
signaLfrom the pixel which Adjoins a defectpixel, or a surrounding pixel, and was 
trying for the effect of a defect pixel not to arise in an image pick-up image about 

[0003] Moreover, in the veneer color image sensor which arranges the color filter 
of the shape of the shape of a mosaic, and a stripe corresponding to a pixel, and 
obtains a color picture on the optical plane of incidence of an image sensor of 
one sheet, since it was the pixel of a different color, the pixel which carries out 
the nearest neighbors was usually performing amendment of a defect pixel by 
complementing with the pixel of the same color as this defect pixel by the 
nearest pixel. 

[0004] for example, green [, for example ] in a green (G) check as shown in 
drawing 7 , and the filter array called (Red R) (blue B) line sequential - it was 



carried out by replacing for complementing the pixel of (G) by the average of the 
4-pixel signal of the same color before and behind the slanting upper and lower 
sides, or the signal of the same color in front of 2 pixels of horizontal directions. 
Moreover, the pixel of blue (B) and red (R) was performing defective amendment 
by replacing by the average of the signal of four pixels of the same color which 
separated 2 pixels of four directions, or the average of the signal of two pixels of 
the same color before and after leaving 2 pixels horizontally. And the luminance 
signal, the required color-difference signal, etc. were created with the encoder 
from the chrominance signal of each color by which. defective amendment was 
carried out by doing in this way. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since it complemented with 
defective amendment upwards about a color image sensor which was described 
by the signal of the pixel which the same color as complementing a defect pixel 
left, there was un-arranging [ that the high resolution component of the 
luminance signal generated from the luminance-signal component contained in 
the pixel of each color will be lost ]. for this reason - for example^ even if it was a 
photographic subject without a color, when a defect hit that profile section, the 
big level difference was produced in the luminance signal, and the phenomenon 
in which a defect will be conspicuous was caused. 



[0006] This invention can be made to perform defective amendment 
appropriately in the defective compensator of a color image sensor in view of the 
trouble in such a conventional example, without losing the high resolution 
component of a luminance signal, and is to enable it to generate the color image 
pick-up signal with which a defect is not more conspicuous. 
[0007] 

[Means for Solving the Problem] In the 1st **** of this invention, the defective 
compensator for chrominance signals for the defective compensator for 
luminance .signals _fpr_ accjuiring__ihe _Iumi_najice .signal by which defective 
amendment was carried out, and said defective compensator for luminance 
sign~aTs~b"e^ by which 

defective amendment was carried out is formed in the defective compensator of 
the color image sensor which amends the signal of the defect pixel in the color 
image sensor equipped with two or more pixels which have arranged the color 
filter of a predetermined color in the front face, respectively. 
[0008] That is, the defective compensator for luminance signals performs 
defective amendment for signal processing which creates the luminance signal 
by which defective amendment was carried out, and defective amendment 
doubled with the chrominance signal with the defective compensator for 
chrominance signals formed apart from this is carried out to it. By this, the 



optimal amendment approach for a luminance signal and each chrominance 
signal can be used, and more suitable and amendment in which a defect is not 
conspicuous can be performed. 

[0009] In this case, said defective compensator for luminance signals can 
perform the signal of a defect pixel by replacing by the average of the signal of 
the pixel which adjoins irrespective of the color of that pixel, or the signal of two 
or more adjoining pixels, and said defective compensator for chrominance 
signals can be performed by replacing by the average of the signal of the pixel of 
_ ihe_same_color near the .defect pixel, or the signaLoltwo or .more pixels of the 
same color. 

~[00T0]~lVlore high resolution componenfs~of"a~luminance signal are savecirthat a 
high resolution component is lost decreases, and it stops being conspicuous 
also as a defect of brightness irrespective of the color of a defect pixel about a 
luminance signal by [ adjoining ] acquiring a defective amendment signal, for 
example from a pixel on the left, and permuting the signal of a defect pixel. 
Moreover, a chrominance signal becomes without a color changing with 
amendments, since a defective amendment signal is acquired from a defect 
pixel and the pixel which the same color approaches, a defect pixel is permuted 
and signal processing is performed, and suitable amendment is performed. 
Moreover, resolution of a chrominance signal is low from the first, and a defect is 



not conspicuous if the amendment from the signal which left 2 pixels or more is 
also amendment of the same color. 

[0011] In the defective compensator of the color image sensor which amends the 
signal of the defect pixel in the color image sensor equipped with two or more 
pixels which have arranged the color filter of a predetermined color in the front 
face, respectively in the 2nd **** of this invention The defective data generator 
which outputs the signal which shows the location of the defect pixel of said color 
image sensor, The defective compensator for luminance signals for acquiring 
the luminance signal by which defective amendment was carried out by 
replacing the signal of said defect pixel based on the signal from said defective 
data generator by the average of the signal of the pixel which adjoins 
irrespective of the color of the pixel, or the signal of two or more adjoining pixels, 
By accepting the signal from said defective compensator for luminance signals, 
replacing the signal of said defect pixel based on the signal from said defective 
data generator by the average of the signal of the pixel of the same color near 
[ said ] the defect pixel, or the signal of two or more pixels of the same color, and 
performing re-amendment The defective compensator for chrominance signals 
for acquiring the chrominance signal by which defective amendment was carried 
out is formed. 

[0012] With such a configuration, the defective compensator for luminance 



signals replaces and amends the signal of a defect pixel with the signal of the 
adjoining pixel based on the signal from a defective data generator. It is rare to 
lose the high resolution component of a luminance signal, and the defect of 
brightness also stops therefore, being conspicuous. Moreover, the defective 
compensator for chrominance signals performs re-amendment based on the 
signal from a defective data generator, after amending the signal from a color 
image sensor with said defective compensator for luminance signals. Since this 
re-amendment is performed using the signal of the pixel of the same color near 
the defect pixel, it turns into amendment of the same color and is not 
conspicuous as a defect of a chrominance signal. Therefore, it becomes 
possible to generate the color video signal with which defective amendment is 
appropriately carried out based on the chrominance signal re-amended by the 
signal which is acquired by said defective compensator for luminance signals, 
and by which defective amendment was carried out, and the defective 
compensator for said chrominance signals and with which a defect is not 
conspicuous. 

[0013] In this case, it is convenient, if said defective compensator for luminance 
signals performs defective amendment processing after performing white 
balance processing to the signal from said color image sensor. 
[0014] After performing white balance processing, by performing defective 



amendment for luminance signals with the defective compensator for luminance 
signals, an equipment configuration can be simplified and suitable amendment 
can be performed. If, as for this, the level of the chrominance signal of each color 
is beforehand adjusted by performing white balance processing, since it does 
not only need level adjustment etc. that you may replace with the signal of a 
defect pixel simply with the signal of a contiguity pixel irrespective of the color of 
a defect pixel, an equipment configuration will be simplified. 
[0015] Moreover, said defective compensator for luminance signals can replace 

-the signal of a defect pixel with the signal of the last pixelr — 

[0016] Or said defective compensator for luminance signals can also replace the 
signal of a defect pixel by the average signal of the signal of the pixel of just 
before and an immediately after. 

[0017] When performing defective amendment for luminance signals, that the 
high resolution component of a luminance signal is lost decreases, and it stops 
being conspicuous also as a defect of brightness by replacing the signal of a 
defect pixel by the average signal of the signal of the pixel of the signal of the 

last pixel or just before, and an immediately after. ^ 

[0018] Moreover, said defective compensator for chrominance signals can 
replace the signal of a defect pixel by the average signal of four signals before 
and after the average signal of the signal of the pixel before and behind the 



nearest same color, or the slanting upper and lower sides of the same color. 
[0019] Defective amendment is performed in the same color as a defect pixel, 
and the defect of a color stops being conspicuous about a chrominance signal 
by replacing the signal of a defect pixel by the average of four signals etc. before 
and after the average of the signal of the pixel before and behind the nearest 
same color, or the slanting upper and lower sides of the same color. Since 
resolution of a chrominance signal is low, even if it is not the pixel which adjoins 
even if, a defect stops moreover, the direction which amended using the signal 

— of-the pixel of-the same color-being conspicuous. 

[0020] The 1st water parallel by which as green the pixel in the 3rd **** of this 
invention as red has been arranged by turns, green and a blue pixel — 
alternation — and a green pixel - said 1st water » so that the 2nd water parallel 
arranged corresponding to the location between parallel green pixels may repeat 
by turns In the defective compensator of the color image sensor which amends 
the signal of the defect pixel in the color image sensor equipped with two or 
more arranged pixels The defective data generator which outputs the signal 
which shows the location of the defect pixel of said color image sensor, The 
defective compensator for luminance signals for acquiring the luminance signal 
by which defective amendment was carried out by replacing the signal of said 
defect pixel based on the signal from said defective data generator by the 



average of the signal of the pixel which adjoins irrespective of the color of the 
pixel, or the signal of two or more adjoining pixels, It is a defective compensator 
for chrominance signals for acquiring the-chrominance signal by which accepted 
the signal from said defective compensator for luminance signals, and defective 
amendment was carried out based on the signal from said defective data 
generator, attention water - water parallel of parallel both sides » if -- the 
average of the signal of a pixel which left 2 pixels of signals of a defect pixel 
before and after the horizontal - replacing - attention water parallel - if - A 
-defect-pixel replaees-the-signal-of this-defeet-pixel-by the average of the signal of 
a pixel which left 2 pixels before and after level, red or when blue. By replacing 
the signal of this defect pixel by the average of the signal of four pixels before 
and after the slanting upper and lower sides, and performing re-amendment, 
when a defect pixel is green Said defective compensator for chrominance 
signals for acquiring the chrominance signal by which defective amendment was 
carried out, and the color separation circuit which outputs the chrominance 
signal of each primary color using the chrominance signal with which water 
parallel of the both sides of said attention water parallel by which defective 
amendment was carried out, and these attention water parallel were amended 
are prepared. 

[0021] With the above-mentioned configuration, a color image sensor has the 



pixel array called the so-called green check and red-and-blue line sequential. In 
such a case, when the defective compensator for luminance signals performs 
defective amendment of a luminance signal by the average of the signal of the 
adjoining pixel, or the signal of two or more adjoining pixels, it is rare to lose the 
high resolution component of a luminance signal, and a defect can be prevented 
from being conspicuous, moreover - a chrominance signal - attention water - 
parallel » the water of the both sides - the attention water which performs 
defective amendment to three parallel water parallel - water parallel of parallel 
both sides -- if — defective amendment can be performed by the signal of the 
same color about all colors by replacing the signal of a defect pixel by the 
average of the signal of a pixel which left 2 pixels before and after level. 
Moreover, in attention water parallel, when a defect pixel replaces by the 
average of the signal of a pixel which left 2 pixels before and after level red or 
when blue, the signal of the same color can amend. Moreover, when a defect 
pixel is green, amendment in which a defect is not conspicuous can be 
performed by replacing by the average of the signal of the pixel of the four same 
colors before and after the slanting upper and lower sides. Thus, the 
chrominance signal of all primary colors is generable by the color separation 
circuit using the chrominance signal from three water parallel by which defective 
amendment was carried out. 



[0022] In this case, it is convenient, if said defective compensator for luminance 
signals performs defective amendment processing after performing white 
balance processing to the signal from said color image sensor. 
[0023] After performing white balance processing, by performing defective 
amendment for luminance signals with the defective compensator for luminance 
signals, an equipment configuration can be simplified and suitable amendment 
can be performed. Since this will not be concerned with the color of a defect 
pixel if white balance processing is performed and the level of the chrominance 
-signal of-eaeh-eolor is adjusted beforehand, and-that you-may replace with the 
signal of a defect pixel simply does not only need level adjustment etc. with the 
signal of a contiguity pixel, an equipment configuration is simplified. 
[0024] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, it explains 
per defective compensator of the color image sensor concerning this invention. 
Drawing 1 shows the digital disposal circuit of the veneer color camera 
containing the defective compensator concerning 1 operation gestalt of this 
invention. The equipment of drawing 1 shows the configuration in the case of 
using the image sensor equipped with the primary color filter of the array shown 
in said drawing 7 . 

[0025] The defective compensator of the color image sensor of drawing 1 is 



equipped with the amplifier 1 which amplifies the signal from the image sensor 
which is not illustrated, A/D converter 2 which changes the signal of an amplifier 
1 into a digital signal, the white balance circuit 3 which carries out white balance 
processing to the digital video signal supplied from A/D converter 2, and the 
white balance data generating circuit 4 which supplies data required for white 
balance processing to the white balance circuit 3. 

[0026] The defective amendment circuit 5 for luminance signals where the 
equipment of drawing 1 performs defective amendment for luminance signals to 
the output of the white balance circuit 3 again, The gamma correction circuit 7 
which carries out gamma amendment to the signal which is outputted from the 
defective amendment circuit 5 for luminance signals, and by which defective 
amendment was carried out, The output signal of a gamma correction circuit 7 1 
level period every, respectively 1 H delay circuits 8 and 9 to delay, The defective 
data generating circuit 6 which supplies the control signal for defective 
amendment of an image sensor to the defective amendment circuit 5 for 
luminance signals, and the defective data generating circuit 6 are equipped with 
the defect ROM 16 for defective tab control specification in which the information 
which shows a defective location is offered. 

[0027] Furthermore, the equipment of drawing 1 is equipped with the encoder 13 
which generates a luminance signal Yl and the coloring matter signals Cr and Cb 



from the output of the color separation circuit or color decoder 12 which 
generates a chrominance signal from three signals of level Rhine by which 
defective amendment was carried out in the defective amendment circuit 11 for 
chrominance signals which performs defective amendment of a chrominance 
signal based on the signal from the defective data generating circuit 6, and the 
defective amendment circuit 1 1 for chrominance signals, and a color decoder 12. 
[0028] Furthermore, the equipment of drawing 1 is equipped with the 
luminance-signal processing circuit 10 which generates the horizontal profile 
-signal-Yh-and-the-vertieal -profile-amendment -signal Yhl,- the luminance-signal 
resolution amendment circuit 14 which generates the luminance signal (Yout) of 
high resolution, and the system pulse generating circuit 15 which supplies a 
clock pulse required for each part of equipment, a control pulse, a 
synchronization pulse, etc. based on the signal by which defective amendment 
was carried out in the defective amendment circuit 5 for luminance signals. 
[0029] In the equipment of drawing 1 , the signal of a different color is outputted 
by point sequential according to the scan of the pixel array the signal from the 
image sensor 17 driven by the drive circuit 18 is indicated to be to drawing 7 . 
The signal of each [ these ] color is an analog video signal, is amplified by the 
amplifier 1 and inputted into back A/D converter 2 which had direct current level 
adjusted by the clamping circuit which is not illustrated. In A/D converter 2, A/D 



conversion is sampled and carried out for every pixel, and it is changed into a 
digital video signal. 

[0030] This digital video signal is a signal with which colors differ one by one for 
every pixel, and in the white balance circuit 3, it is adjusted so that the signal of 
R and B may become the same magnitude as the signal of G when it multiplies 
by the white balance data generated in the white balance data generating circuit 
4 according to the color for every pixel and white is picturized for example. 
[0031] The defective amendment circuit 5 for luminance signals performs point 
defect amendment for luminance signals by the contiguity pixel irrespective of 
the color of a defect pixel according to the control signal to which the output of 
the white balance circuit 3 is supplied from the defective amendment control 
signal generating circuit 6. 

[0032] The defective amendment control signal generating circuit 6 supplies the 
control signal of defective amendment to the defective amendment circuit 5 for 
luminance signals, and the defective amendment circuit 11 for chrominance 
signals according to the data stored in the memory 16 for defective tab control 
specification. The memory 16 for defective tab control specification is .made to 
have memorized beforehand with the equipment which is a **** programmable 
ROM, and the manufacturer of a camera investigates the location of the point 
defect of each image sensor proper, and does not illustrate it all of a sudden. 



[0033] A gamma correction circuit 7 performs well-known gamma amendment to 
the signal by which defective amendment was carried out from the defective 
amendment circuit 5 for luminance signals, in this case — since white balance is — 
taken beforehand in the white balance circuit 3 — each color community — one 
circuit, for example, a ROM table, it can come out and finish. 
[0034] The sequential input of the output signal of a gamma correction circuit 7 is 
carried out in 1H delay circuits 8 and 9. 1H delay circuits 8 and 9 delay 1 
horizontal-scanning period signal, respectively, in order to perform signal 
processing of the perpendicular direction of a scan-pixels The signal-with which 
DL1 and DL1 carried out 2 level period delay of the signal which carried out 1 
level period delay of the signal which is not delayed through DLO and the IH 
delay circuit 8 through 1H delay circuit 9 once again is set to DL2. 
[0035] Next, in the luminance-signal processing circuit 10, said signals DLO, DL1, 
and DL2 calculate, and the horizontal profile signal Yh and the vertical profile 
amendment signal Yhl are created. Thus, since the high resolution components 
Yh and Yhl of a luminance signal are made by the signal by which defective 
amendment was carried out by the signal from the pixel which adjoins a defect 
pixel, they are not conspicuous as a defect of brightness. 

[0036] Using said signals DLO, DL1, and DL2, the defective amendment circuit 
1 1 for chrominance signals performs defective amendment by the complement 



from the signal of the same color in response to the control signal from the 
defective amendment control signal generating circuit 6 so that it may explain to 
a detail later. 

[0037] Thus, in a color decoder 12, color separation of each signal of DLO, DL1, 
and DL2 by which blemish amendment was carried out in the defective 
amendment circuit 11 for chrominance signals is carried out, and each 
chrominance signal of (Red R) green (G) blue (B) is created. 
[0038] Furthermore, in the encoder circuit 13, a luminance signal (Yl) and two 
color-difference signals_(Cr,_Cb) are agreed with this contractor using the matrix 
circuit known well. Moreover, the luminance-signal resolution amendment circuit 
14 is processed using the luminance signal Yl, the level high resolution 
component Yh from the luminance-signal processing circuit 10, and the 
perpendicular profile amendment signal Yhl which were created in the encoder 
circuit 13, and creates the high resolution luminance signal Yout. 
[0039] The luminance signal Yout generated as mentioned above and 
color-difference signals Cr and Cb are recorded with the recording device and 
monitoring device which are not illustrated, for example, or graphic display is 
carried out. 

[0040] Drawing 2 showed the concrete example of a configuration of the 
defective amendment circuit 5 for luminance signals, and is equipped with the 



delay circuit 31 and the change circuit 32 for 1 pixel. The output video signal 
OUT is changed to the signal which changed when the brightness defective 
signal YCOMP which shows the location of a point defect entered, and passed 
along the delay circuit 31 by the circuit 32 from the input video signal IN, a defect 
pixel is replaced with the signal of a pixel on the left according to the sequence of 
a scan, and a point defect is amended. 

[0041] Drawing 3 shows the concrete example of a configuration of the 
luminance-signal processing circuit 10. In this drawing, 41 and 42 are addition 
circuits, and_after they add two input signals, respectively, they are set to 1/2. 43 
and 44 are sampling circuits and that of G_S/H1 and G_S/H2 samples an input 
~sign~arby~the~samp 46 is a 

delay circuit for 1 pixel. 

[0042] In the circuit of drawing 3 , said signals DL0 and DL2 are added in the 
addition circuit 41 . In order that this added signal may be added in said signal DL 
1 and addition circuit 42 and may double a phase, it is delayed by 1 pixel and 
outputted as a high resolution luminance signal Yh in a delay circuit 46. That is, 
the high resolution luminance signal Yh is expressed as follows. 
[Equation 1] Yh= (DL0+2*DL1+DL2)/4 - although it is high resolution 
horizontally by doing in this way, perpendicularly, the luminance signal which 
averaged each color with low resolution is acquired. In addition, although this 



luminance signal differs from the luminance signal of the rate of color mixing of 
normal, by making it such a configuration, 4th high order more than filtering can 
be performed in the below-mentioned perpendicular profile amendment circuit, 
the harmonic content of a chrominance signal is stopped, and composition of the 
luminance signal of high resolution is attained. Horizontal high order filtering is 
realizable in the comparatively easy circuit known well. 

[0043] The signal which added signals DLO and DL2 and was acquired is 
sampled in a sampling circuit 44 again according to the phase of the green 
signal of correspondence level Rhine. Moreover, according to the phase of the 
signal of correspondence level Rhine green, it is sampled in a sampling circuit 
43, and subtracts with the sign illustrated by the output and the subtraction 
circuit 45 of a sampling circuit 44, and the signal of DL1 outputs a luminance 
signal Yhl. It is because a color error will be enlarged if it can extract only from a 
green component when the perpendicular profile component which can be 
created from signals DLO, DL1 , and DL2 carries out vertical high order filtering to 
others and it does not carry out average processing so that drawing 7 may show, 
but other color components are used. Moreover, there is much vertical high 
order filtering by the additional degree, it needs to carry out 1H delay circuit, and 
enlarges a circuit scale. 

[0044] Drawing 4 shows the example of a concrete configuration of the 



luminance-signal resolution amendment circuit 14. As for an addition circuit and 
52, in this drawing, 51 and 54 are [ a low pass filter and 53 ] level profile 
amendment circuits. 

[0045] In the circuit of drawing 4 , first, the perpendicular profile amendment 
signal Yhl of the luminance-signal processing circuit 10 is added to the 
brightness output Yl of the encoder circuit 13 by the addition circuit 51, by letting 
a low pass filter 52 pass, vertical definition is high and the luminance signal 
which the brightness mixing percentage of normal with low horizontal resolution 
required is acquired in this signal that did sums. By adding the level profile 
amendment signal extracted from the signal which passed along the low pass 
"filter - 52," and the" hig Irresolution "luminance" signal "Yh of the output of the 
luminance-signal processing circuit 10 by the level profile amendment circuit 53 
in the addition circuit 54, as for a low resolution component, the luminance signal 
of the rate of color mixing of normal is acquired [ a perpendicular and a 
horizontal ] for Yout with high resolution. Since a point defect does not carry out 
error propagation in the large range by such processing, the point defect of a 
luminance signal is amended finely. 

[0046] Drawing 5 shows the example of a concrete configuration of the defective 
amendment circuit 11 for chrominance signals. 61a-61l. are delay circuits, 
performs signal delay for a 1 -pixel clock, respectively, and enables it to process 



the signal of a pixel which left only the number of delay circuits to coincidence in 
this drawing. 62a-62f perform addition and its average processing (processing 
set to one half by the bit shift) of two signals which are average addition circuits 
and are inputted, respectively. Moreover, 63, 64, 65, and 66 are signal change 
circuits, and change a signal according to the signal of change signal DLOCOMP, 
DL2COMP, DL1COMP, and GCOMP, respectively. 

[0047] In the circuit of drawing 5 , defective amendment to the signal 
corresponding to the pixel train of a signal DL 0 and a signal DL 2 is performed 
by asking for the average of the signal left 2 pixels before and behind [ of the 
same color as a defect pixel ] level as each amendment signal by 62e as well as 
w^r^e^d^itiOTT^ir^ if it is which~coldr~These 

amendment signals perform defective amendment by the thing which 
synchronized with each defective signal location and which it changes and is 
changed to the signal of a defect pixel in the change circuits 63 and 64 according 
to signal DLOCOMP and DL2COMP, respectively. For example, it will be 
replaced with R or G of the signal with which the 2 pixels of the same colors of 
the same pixel train as a defect pixel got mixed up if signals DLO and DL2 are 
signals of a pixel train with which a red signal (R) and a green signal (G) are 
outputted by turns. It is the same even if signals DLO and DL2 are signals with 
which a green light (B) and G are outputted by turns. 



[0048] The defective amendment to the signal corresponding to the pixel train of 
a signal DL 1 is changing the amendment approach by the case where the signal 
of a defect pixel is a G signal, and the case where they are R or B signal. 
[0049] When a defect pixel is R or B signal, defective amendment is performed 
by asking for the average of the signal which left 2 pixels before and after [ of the 
same color as a defect pixel ] level like defective amendment of the signal 
corresponding to the pixel train of the above-mentioned signal DL 0 and a signal 
DL 2 by average addition circuit 62c, changing in the change circuit 65, and 
replacing a defect pixel a_ccojding to signal DL1COMP._ 

[0050] When a defect pixel is G signal, it is 4 pixels which left the 1 pixel of the 
maxim u m~c~ontig u ity ~p^ and'after the~slanting u pper 

and lower sides, and defective amendment is performed by asking for those 
averages in the average addition circuits 62a, 62d, and 62f, changing it, 
changing in a circuit 66, and changing to a defect pixel according to Signal 
GCOMP. 

[0051] Drawing 6 shows the example of a concrete configuration of the 
chrominance-signal separation circuit 12, and it carries out color separation 
using signal DL0' by which defective amendment was carried out in the defective 
amendment circuit 11 for chrominance signals, DL1\ and DL2\ 76 is an average 
addition circuit and is a circuit which adds and averages DL0' and DL2\ 71, 72, 



and 73 are sampling circuits and are sampled with the sampling control signals 
SHO, SH1, and SHO, respectively. 74 and 75 are the Rhine change circuits. 
[0052] In the circuit of drawing 6 , G signal is sampled by the control signal SHO 
from signal DL1' in a sampling circuit 73 according to the phase of the pixel. 
Since R signal and B signal change Rhine which comes out by turns, the 
processing complemented with Rhine of order is made in Rhine which is not 
outputted. It asks for the average of signal DL0' and DL2' in the average addition 
circuit 76, and R of correspondence level Rhine or B signal is sampled in a 
sampling circuit 71. - The output of a sampling circuit 71 I , and B or R signal which 
sampled signal DL1' in the sampling circuit 72 is changed using the Rhine 
izhangexl^^ as 
R signal and B signal, respectively. Since defective amendment of all the signals 
to be used is carried out at this time, a defect is not conspicuous. Each 
chrominance signals R, G, and B which were acquired as mentioned above and 
by which defective amendment was carried out are inputted into the well-known 
encoder 13, and two color-difference signals Cr and Cb and a luminance signal 
Yl are created. 
[0053] 

[Effect of the Invention] As mentioned above, according to this invention, the 
defective compensator with which the high resolution component of a luminance 



signal is not lost in a comparatively easy equipment configuration in a luminance 
signal and a chrominance signal since defective amendment can be performed 
by the optimal, respectively different approach, and a defect is not more 
conspicuous is realizable. 

[0054] Since it amends especially about a luminance signal by the pixel which 
adjoins the signal of a defect pixel irrespective of the color of the pixel and 
amends by the signal of the pixel near the same color about a chrominance 
signal, the high resolution component of a luminance signal is not lost and the 
defect of brightness stops beingjppnspjcuous in this invention. Moreover, since it 
amends by the signal of the same color also about a chrominance signal, the 
itofectbyndiffere^^ ~ 
[0055] Furthermore, the signal of the pixel which adjoins irrespective of the color 
of a pixel beforehand to the output signal from a color image sensor performs 
defective amendment for luminance signals, and it constitutes from this invention 
so that the signal of the pixel near the same color may maximum-amend the 
signal with which amendment for luminance signals was performed about the 
signal for generating a chrominance signal after that. For this reason, a new 
defective amendment circuit can be incorporated also utilizing the existing circuit 
appropriately, and an equipment configuration can also be simplified. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the video-signal 
processing circuit containing the defective compensator of the color image 
sensor concerning 1 operation gestalt of this invention. 

[Drawing 2] It is the block circuit diagram showing the configuration of the outline 
of the defective amendment circuit for luminance signals in the circuit of drawing 

JTDra^^ the 
luminance-signal processing circuit in the equipment of drawing 1 . 
[Drawing 4] It is the block circuit diagram showing the configuration of the 
luminance-signal resolution amendment circuit in the circuit of drawing 1 . 
[Drawing 5] It is the block circuit diagram showing the configuration of the 
defective amendment circuit for chrominance signals in the circuit of drawing 1 . 
[Drawing 6] It is the block circuit diagram showing the detailed configuration of 
the color separation circuit in the circuit of drawing 1 . 

[Drawing 7] It is the partial top view showing the pixel array of the color image 
sensor which uses the defective compensator concerning 1 operation gestalt of 



this invention. 
[Description of Notations] 

1 Amplifier 

2 A/D-Conversion Circuit 

3 White Balance Circuit 

4 White Balance Data Generating Circuit 

5 Defective Amendment Circuit for Luminance Signals 

6 Defective Amendment Control Signal Generating Circuit 

7 Gamma Correction Ci rcui t . _ 

8 Nine 1H delay circuit 

1 0~tam i na nce-S ig n a l~P rocessi n g~C i rcu i t 

1 1 Defective Amendment Circuit for Chrominance Signals 

12 Color Separation Circuit or Color Decoder 

13 Encoder Circuit 

14 Luminance-Signal Resolution Amendment Circuit 

15 System Pulse Generating Circuit 

16 Memory for Defective Tab Control Specification 



